INTRODUCTION
Tree stands perform important soil-protective, recreational, ecological, and sanitary-hygienic functions. Role of trees and their functions is especially significant in the area of big cities. Under urbanized city conditions it is necessary to control infectious and non-infectious diseases of tree stands as well as interrelations between them. This is due to the influence of the urbanized external environment which decreases immunity of tree stands and facilitates pathogen infection of host plant tissues.
However, the significance of this situation is not fully clear. Serious phytosanitary problems of tree stands in the urbanized environment of Moscow are a part of ecological situation. There is no enough attention paid to this problem because the main attention is directed to the forestry manufactures producing timber and lumber.
Зборник Матице српске за природне науке / Jour. Nat. Sci, Matica Srpska Novi Sad, № 124, 241-247, 2013 The objective of our investigation was to identify main fungal diseases of tree stands in some regions of Moscow and to provide an appropriate scale which reflects the condition of tree stands in the urbanized environment.
MATERIAL AND METHODS
All observations were made in the period from 2006-2012 in the area of the Forestry Experimental Station (Moscow Timiryazev Agricultural Academy) (248.7 hectares) and some parks in the North and North-East of Moscow.
Diversity of tree stands on experimental plots (100m 2 ) was determined by means of index of Shannon (H): H=Σn i log 2 (n i /N), where: n i -number of trees of certain species, N -general number of trees.
In order to estimate the ecological situation the occurrence of arboreal lichens and algae was observed. In order to estimate the phytosanitary situation the occurrence of arboreal mosses and polyporous fungi was observed (Table 1) . Also, the categories of phytosanitary conditions were determined for all tree stands on the plot (Table 2 ). Recreational burden was determined for all forest and park plots as described in Table 3 .
Cluster analysis of the obtained data was done by means of software STATISTICA 7.0 on the base of Euclidian distances and Ward's method. 
RESULTS
Analysis of index of Shannon distribution of tree species in the area of Forest Experimental Station indicated that majority of plots in the quarters 2, 3, 6, 7, 7, 8 and 10 manifested a limited biodiversion. Also, biodeversity in the area of Forest Experimental Station was heterogeneous (Fig. 1 ). This distribution was detected for the whole period of investigations. Tree stands of Tilia and Acer were covered with algae from the genus Chlorococcus, and those of Quercus -with Trentepohlia. Their occurrence in the area of Forestry Experimental Station was comparable with their development in natural forests.
During the whole period of investigation, Fomes fomentarius was a wide-spread arboreal fungus which destroyed many tree-stands of Betula both at the Forest Experimental Station and in the parks ( Predominant tree species were characterized by weakened and very weakened phytosanitary conditions from [2006] [2007] [2008] (Fig. 2) . Only a few Quercus tree stands were healthy. In the period from 2009-2012 the situation became worse. Occurrence of very weakened and dry tree stands of Betula, Pinus, and Quercus increased.
Cluster analysis revealed that about 50% of plots were characterized by weakened condition being attacked by arboreal fungi and mosses (Fig. 3) . Certain relation between phytosanitary condition and land relief was revealed.
The most weakened tree stands were found on valley slopes and plains. No clear connection between the phytosanitary condition and manifested recreational burden was revealed. 
DISCUSSION
The present analysis revealed a very complicated situation with tree stands under urbanized conditions (B a r d a c h e v a, 2003) . The cenosis of the Forest Experimental Station in Moscow was unbalanced (S m i r n o v a, 2010). Based on our data tree stands in Moscow are in dynamic equilibrium with the urbanized environment. The decrease in lichens and preservation of algae are alarming (T r a s s, 1973) but still not critical.
In the period from 2006 to 2012, synchronized deterioration of both ecological and phytosanitary situation of tree stands under urbanized conditions of Moscow was registered. These trends were highly interrelated. However, the land relief also strongly influenced the phytosanitary situation. These problems interrupted the functioning of 'green lungs' under urbanized conditions (B a r d a c h e v a, 2003) . Hence, these problems and their solutions should be related to plant protection, instead of ecology (as it is now). Fomes fomentarius was proved to be a very serious leading pathogen of various tree species tolerant to the urbanized environment.
The scale for phytosanitary condition categories is appropriate for natural forests, but it seems to be unsuitable for the urbanized environment. Firstly, determination of different kinds of dried woods is not critical for cities. Secondly, the standard scale does not distinguish properly between very weakened tree stands which condition and viability can be improved, and very weakened tree stands which cannot be improved in this way.
According to the obtained data and their analysis, and with respect to the aforementioned problems, the following solutions relate to the categories of phytosanitary conditions of tree stands under urbanized conditions:
Healthy: requires careful monitoring and should be cut only in the case of exceeding growth and development.
Weakened: predominating in the cities; requires careful monitoring and personal management. They must not be cut as it is impossible to replace them.
Dry woods: at risk of easy falling and must be cut as soon as possible. 3a. Weakened and affected: unmanageable because of progressive drying out, in danger of easy falling especially in case of force majeure (strong wind). It should be cut.
This classification promotes phytosanitary cutting. With well-timed cutting the problems often related to legislative debates on abuse with fallen tree-stands could be avoided. These cases are not rare.
CONCLUSIONS
The synchronized deterioration of both ecological and phytosanitary situation of tree stands under urban conditions of Moscow was analyzed. Genera Betula, Quercus, and Pinus often correspond to a weakened phytosanitary condition.
Fomes fomentarius was proved to be a very serious leading pathogen of various tree species tolerant to urban environment.
The scale for categories of phytosanitary conditions is not entirely appropriate for urban environment. The main criterion for distinguishing the categories is necessity for well-timed phytosanitary cutting.
